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(74)ft8!A SI 5 * (*2« 



(54) bmo&IH -fe9 

(57) [£«)] 

[itt] HJE#c«*n-fflv>f>;ft>3, «*tfc*MKr**& 

[*/*] t75?» (6) *#-rssiffi»«*r 

(1) fcjsvvt, *»6t5?y?»tf (6) 1 
00~80 0ppm©MgO> 200~1200ppm 
OZrOu 2tt*l 0~3 0 O ppmCY.O,^* 




(2) 



1 



[«fffl!*0>*Hl 

■C, 1 00ppm~800ppm, »*b<«100p 
pm~600ppm(0MgO. 200ppm~1200 
ppm, j?tU<tt200ppm~800ppm©Zr 
0 2 x JfctJ 5 1 0 p p m~ 3 0 0 p p m, b < f£ 1 0 
p pm~l 5 0 p pmc0Y 2 O,^5^«r-&tfT/V5 

[11*92] MeaSAltm#t. 150ppm~280 
p P mfflM g 0*£tf=. k 1 **© 

lit** 3] ItHESSSOtm*, 300ppm~600 
ppmCZrO, fr^tfw k *4**k-*-*lt *9 1 1B« 

[W*9 4 ] ttflBffitt 20ppm~75pp 
m ©Y a O, fcfttf r 4: fcWKkrSIt** 1 IB«©& 

[ft**5] WIBZrO. kY.O, ©*»*#« *5 

: l*»b2 0 : 1 "CfcS 1 k fcWR k-TSfit*9 
1 #Sft** 4 ©fsttbjHCiEic©^^^. 
[|t*«6] ■fc?5y**WWf (6) «r«*.fc*EE»C 
mfi"e. 3 y *©*« (7, 8) iS 

«fc1t«ft**» * 6,|c:*©rt»^*< k t>—3©« 
k *Bttfc»»* k **** 7 3 " * Km<ff 
b"C, »** 1 75MW** 5 

r/w 5 -T-fc 9 5 y * r fc fc JSff**. 
tit** 7] (6) (i) 

[ft** 8] UrBWWf (6) s«8^tb-c/> 
ft < k t>-offlt#^ k » k bt*4 < k *> 

[»** 9 1 W*« 1 &■!*»*« 6 |Cta«©3i3fctt# 
*ft««^©«ft#*fc bt, 

a) 3 1 0 0 p pm~ 
80 0ppm©MgO*fcl*3*©MgOttMWfc 2 0 
0ppm~l 2 00ppm©ZrO,*fc»a*©Zr 
O.flMKtt. ROtl0ppm~3 00ppm©Y 8 O 8 

x ® k - 

b) *»*»s^MR«:3»»6>*MMf»R©i«»**i** 1 '- * 



#5B¥8- 1 7 3 9 6 
2 

c) ^«»asnfcttw«»**. 1 7 o o^ceu:©* 

k, fcStf£k*^k1-«i»**©»fcfrtS» 

nt** 1 o i «nEiWb>f y b y f ASfSft^ 3 

(PSZ) fcbTaan£*v5^k£#iSSki-£»*99 
»R©«SIS*©KJtfrfc, 



[0 0 0 1] 

fc«as#, »t«©iGft#iSfcBM"* , t>©'< ? * ,9 » * 

tcHi-'5fc©"C*>^o 
[0 0 0 2] 

[«*©«fifi mm^ffiamms 20175 o-n-ws^ 

-C, **»©***«*■*■* *»Jkb-C0. 
0 2-0. 5fi4%©&<t^*^ A * S ^ $ *' l ' fcT 

20 So r©T/V3^ JSK. 0. 0 0 5-0. l«fi% 

[0 0 0 3] Sfefc, iltWI204 23 7 9t 

fcjsv^tt, «ffiWi*r©*WMFk^««** 1 ' 53S * 

ttT/V$-f*^k*©SaS£^iE«^^-CV^c ^©T 

/v5t^tui< o. oi~o. iaa%©Mgo, 

0. 05-0. 5»*%©Y.O,, JfcWO. 05- 
0 5»*%©La.O,!8*WtoSivO x *. r©±5 

30 4«je*fca8v^i», *»<ea»ttk. ;siff»m*r©^ 

[0 0 0 4] 3*B#fFffl®^3 1 0 8 6 7 7*lc 

38V^-Ctt» glfe#:i: J &©iSffi* 5 M*^* 1 ' 7:v ^° 
JKH^tt. 0. 0 3-0. 15li%®MgO, 0. 0 0 

2- 0. 0 7li%»ZiO 1< W/*fc»0. 00 

3- 0. 1 2«S%©Hf O s a^n£*bfcT/l'S-?-£ 

»»ii-sa:*»0T?*<. «BB#»-**©a*tt***-» 

(fiOZloO^'fb 1 ^ : Z r O. tH f O. (4, 
(Al,0,iMgOOM) (D^mSrESJtbx HI- 

r*, ^ftiia©^ftSr*iJ»i-^o 
[ooo5] r^e>©^^«> »ic*«ifctt, n&rr 
vv ^i^^feBfl•t*^-fflv^f 3 ^^,5^ 5 ©•efc5 (KiW^fF 

ffiH» 1 10 2 4 8-!§-&tfPfB 1 1 0 2 4 9#Sr#fiS© 

it) o 

[0006] ±eaw©*^*©>' i **' ^^i-?i«T 

50 [000 7] 
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[0 0 0 8] 
[0 0 0 9] 

i*#Wfltafc] *?sy^;6fcaw£«;tfci«ff&a*r£ > 

*?5y*»lWf©«tt0>»A** 

[0 0 1 0] ^HWUSWCW:, 

ttictor, #«*fr»J^**?5y**m* t * >, *-<& 

5 0 LA»U £jT,MW«rt»&tt. £©«flKW*fc*sv<» 
as, *©^!jp«l©«^<fcoT:-^^* 0 " CL * 5 

[0 0 11] \At>\,1x»*>* SK^f^i^ 
8s*P#J> MgO, ZrO,, JU*Y.O.**#lCfliV*e> 
*uS£, r*i,&3B*l©«WtlB-CffiEff«« , «-9, r 

MgOfcZrO,, JEVHiMgO. Y 2 O s #.tfLa a 

o, ©»#£■&*«> 5 » u*>f>, 

MgO, La.O.RT/Y.O, &«aniL-Ct>, i»&© 

©»*#Mt$*? $ y *tt» Mg o*;it;fflWiqS*vfc 
[0012] *»wfc*5v^J*» ip*>m 

g O> ZrO.SU'Y.O,^ l^^l!:, U*»1>^S» ■ 
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4 

ini-5©-efoS. ^©^jpat*> aJWW'S-KJsv^r, R 

fls^**"** (MgO) #1 0 0-8 0 Oppm, & 
$L<lilO0~600 ppm < Wc&*L<ttl 5 0 
~2 8 0 ppm, (ZrO.) * s > 2 

00~1 200ppm>#*b<ti:200~800pp 
m, #|C»*L<l43 00~6 00ppm > ZLXMit 
JyhVVJ* (YtOt) ** 1 0~3 0 0 p pnu & 
4L<lilO~150ppm, Wfci&t. L<IJ20~7 

5 p p m"Cfc2> 0 

[0 0 13] *&W<Dft* VvmmK&^Xte. Ztlh 
mWl<omMfom&* BP*>Mg O : Z r O* : Y s O, 
B, £JLT©J:5tcb-C^St)bn5c fiP*>. MgOtZr 
o[©t^it»«S^5i«. 3 : 1«» 

6>1 : 3<Dm<0&M*W£M\ ZjMZ-ttVX, Y 2 O 

, ©«£«a»* 9 * * s *u z t o s a© 3 % 

[0 0 14] SMfcW y b 5 irAWWSPftlWb^: 3 -* 

A©««i fc HWfctfr 5 h , imm\ft<»-r b v * 
5=*AjMfc*ff©**'^*i*u nm€>m»iHMkri~ 

.hJWSlColvC, Z r 0.©******. 1 2 0 Or 

t^y^tm©****^*- &s*r<^ 

ft*©* 5 *Jt««J«aUltti«>"*» z r O, ©ISft^S® 

ae©*icjaBifc«r4 a i , o, ©^ b y s» ^ 

[00 15] ^©J;5*i«Ja2E^<0«Sc^Sl*> sawn- 
fc-fe95 -/^W)|sl-©^*^ig»^S©t?fc5o 

y ^ *k«r*» ^^^©^i-W'-teifc-r * ©**»* 9 bs c 

ri:i9»-C**©-C*>*. lEfctt- ^Mf^lMfc^fi-fe* 

) Lfcfls^©WCTA'5-TO*fci^3*v5. 

A (1 0-5 0 ppm) ©iMIS-f Jf by *A*4fcJli-* 
^•^[4, W^ftfiflS^a-r (PSZ) SrffiV^5r 

b'pmomiM v b y 

■r^r b y y ^^*B««ifc*l«l''CJI*^'^*< 

•e*>5. rj. 

Am. Ceram. Soc. J, 7 5, 1 229-1 2 
3 8, 1 9 9 2tt:fE«c$ft-CV , >5i>©;& 5 fclkftTV'>5. 



(4) 



8-17396 



y **fc*svv? fcv^rfcrt, $ft 

fc£6**#lt*frfc*»-»fc«>"**>*» ***** (a 

flOOppmKD ©SMMs'H'i'i^^ 

#!Rif»KJ8VvCl±, Z r O s b Y s O, ©Ho©J*## 
-fig^Z r O* iY.O,Olt#3 : lTfcS** 

[0 0 16] MgO©^*PTRSS«l OOp pmtffc 
5„ MgO©^WW!' / >* , '^ ,4 < 

tt»*©lSl±*l!MH-* rtS«.MgOi#6 0 0 

wx^t\<r>-r v v ■?A*s^m*T©^ , ff^*t^^^< 

0~2 8 0 ppmiOMgOtfcSrt^i* 1^\> 
[0 0 17] Z tO^iUtSliPt^, 
©*mfc#-*-*«tti:» * 

tcfcSo i©<fc 5 b V *^<0«*14»> ft«*T©f1* 
»JEEAjMSv*l:#fc- »K3in^t>«>k**. ZrO,* 
«5 2 0 0pp m**-C*><& * ♦ 

ft, ot9ZiO,t« ! 1 200pp mSrMfetl 

ml jws*©a«tt!Wt k u< 

^5©T?fc5o ttoT, »1 0 0-5 0 0 p pm©Mg 
Ok%b3 0 0~6 0 0 p pm©Z r Oa 3 s HB#fcJflV' > ?> 

Wilrt-5ikKiJ:o-c3i<'«*«*«HR*<#6>ft*. 
^©YiCCttiaot, MgOkZtO,OW 

[0018] Mgo©8s*ni*. *iiH»&ll-»*a#»* 

$^5©sr«j$a-r5±-effi«>T^ij-cfo5. r©?am 
;ifc«*ra 5 2000 HHBsUdWKb'cttffl * 

KH Z r O, ©8sJPtt> 
©««H5fe^®£*»e>**l"<?*>*« »*tt 

[0019] Yi Oi (omMm&m iopp meiT-cfc 

Sclera, Wc*£fc»*H«»feiv&'' % . Y 
, O, <Dmam# 1 5 0 p p mELbPftS i . 



Jttfr. Y,0,*tt, 3 0 0 p pm«i 

•CB*fe*v. Y a O, ©WSP&ior#felT»6<*fc* 
4ofctttt, ^©^PS^s WaotBotffe 
fcMMgOkZ r O s ©SKtf^T. .*»-C^ftV^fc 

[0 0 2 0] Z.tlt>mM<Os M 
gOiU 50~2 80 ppm, ZrO 2 fl5300~60 
Oppm, tttY 1 O ) #20~7 5ppmTW o 

[00 2 1] *Y, O, ©WfttfTtttt* * 

Wb^*>5. fc*tefe. «*©#»■?»» Y 2 O s £r 
Z rO s fciaWfcWlirf 5- itov^tt, 
■CV»*V^fe-C*>*. *©J:5«^*P«>a*©* 

t?fc5„ b*>ufc#e>, vrtt* *an*J©» 

* LV^JP*fS^< 5 frtffeo* IS 

[0022] 3SSrt«*r«>iKftK* u-c I*. *7?y? 

20 b y S'-M'T/V'S ~? A©ifc%|;i*|-U-Ci6V'Ml& 

«*©1 10 0ml 200'CJ;«9*3J: ; ei 5%WV^ 

[0 0 2 3] »«^©Sffi*#«> 

!Kf|CB, 2 5W/cm' t**. 
[0 0 2 4] jWMftt. ii^ W«rMi-5o <fc9paa 
30 fctt, n««fe*VNtt**WUtt©n«««-C*>9- ® 

ffi (jt,-^) bTV^9. ^J^«u*^©J:5^fti s 

©rt^sr io~i5 %m«rt-6 i » nmmzte 

©SSr#*< U JE&li, JWW©-+lfe*'hS<-***- 
[00 2 5] 

[*«gfl!] EIT, ^51^^. Jfco«>©setWt»#, » 

40 [00 2 61 S1I1 HiA»3 5W~10 0 0W-e 
b y ^AtWW©*BB-C*>*. 

a*T«, &M#'?Xi)* t i>&Z>WB (outer bulb) 1 

6o 2*©m«#»f + 5^5. ^Mfl©^A3 

^lrt^-siK^^fcniB^*^ 5 

^©ffiJS^^^r^4li, JjrtMf6©»»&iSV N *«>* 
50 6 ©4S^ (base contact) fclMW-*. f^;fr©«i!lM* 
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1 00~600ppm©MgO, 200~800ppm 
© Z r O a , Xtf 10~150pp m©Y a O, *»SSAP 

©*g*P7, 8fi, iib-C7^5t*>b*5t 
7^9^iib-C. ^S^H^Hfe^^W (feed-thro 

ugh) 1 oiWWWf 6©rt»fctMB-<>©««fciRi*»o-c 

t, by i©"^ 

OEfctt, #B4*W*5, 19 2, 23 9 

[0 0 2 7] 02, SJtCMtt, -ft? 5 
*.fcft*2 5 OWOiiSJE-?- b 5 * A#mfl"©»o*»lco 

v*t\ *©#®£^7 7l£^Utt>©-?*>*K *©-fe7 

(a) 50 0ppm©MgOi3 0 0ppm©ZrO a 

(b) 5 0 0 p pm©MgOfc 5 0 0 p pm©Z r O a 

(c) 50 0 p pmOMgOi 1 0 0 0 p pm©Z r O 



(d) 5 00ppm©MgO, 40 0ppm©Zr 
O a , £.#5 0 p pmiOYA 

[0 0 2 8] r.©3WMPtt» «ff4. 8mm. SffO. 
7mm. *£8 6mm-e&3 (tt*©*M*fc*SV<»T 
14, rt«6. 7mm. WO. 7 5mm, fi&9 4mm 

0 oi^M4-e^S^TVN5#»^M©H^i: ttoffl 
«ffti, 50ppm©Y, Ot©S&>PK«fco"C**<* 

,h,-cv^±B*m (d) «ya©aw*> . ^©*w 

(d) ^©a&wt ©9 0 0 o^M(-*3(ts^ttmffi« 

■Ct>W«©«MW s *>5>*'* 1 '5« 50ppm©Y 2 

o, **tf±B*m ( d ) *mfa * *tfc* 7?-^Si 

<ff©9 0 0 0l*WBWastf**#»* w *" F, *» 1 5 
i«|Bft©«fcM:'*-ca8J:*9%Afe - f^**® fc * u 
Y a O, trfSfCMgOiZrOa ©^asj&JOSftfc 
■fc?5y*W» (a) *VM* (b) 4fcffl©*Wffc*Stt 
**3t3»*©«TI4*S** 1 030/97 
a»fet>B6>«>*J:5&» #*©ttTfcoVvrt>W«©- 
tasv^S. ::©***• (d) ©«*I*»tt»» #c«*r» 



1200 o^ra^-t©^» l *M<- fc,fco " c ^' r ^ (0 

T?fcSc iliW (d) ©^ H2~4©^77-T?^$tV 
fe 3 oO«i. JIP*k 3t*RVff»«E©l 
2 0 0 0 «HB»l»©ittt» ^©te© 3 o©-fe 7 5?^ 
fi- (a) ~ (c) O9 0 00W)l^^©tJ: 

[0 0 2 9] H5at5H6l*» S»4 0 0WO»t«ffc 

oV^r©»*f t -^** r 97K*Ufc'l>©T?*>». r© 
JfcWTti* / V 2 0 0 5 y A- (m b a r ) i> 
10 2 4. 5fi4%©-7-by , 7^«l^^ 0 ^ h!,!; ' AT ^ 
/UifAS 0ngka»&***»**ufc#fc< De Luxe) fl» 

sa*ua::©*-r:7©*^tt**rt«*"'& K * :U * 

ni-J:o-cP31S^©^1i: < ff^^* 31 ' N ' r *^ {;ii,Sv '^ ffi 
£5«*-r r b # wtB t * 5 e r © i 5 *«*©*«* 

«, rtftlO. 9mm> ISO. 7 5mm, ftSlO 
2! OmmO^t*.. 7 5 0ppmroMgO«P 

#itffttl0 5V, ft*l*3 8. 5klm, *b-C?S 

20 fettliRa 5 7-efoSo 

[0 0 3 0] WfflttJJMWWOOppmOZr 

O a , 200ppm©MgO, S«!2 0ppmOY,O 

Jfffit^Ct), rt#8. 0mm, gJPO. 7 5mm, ft£ 
8 0. 0mmO«^«Jil5. r©±5<C» 
«r**i-S»WTI-38V^rB» 3fc**4 0. Okl 

•So 

30 [0031] BBRtweii, ffflWbWio 
oi^^*©*«*r» !1 * JvvC » ««)mffiSr«ggi«i o 

5 v5S»"C««iS*fcW©l*ft« fc **»*©»&** 

S£ (+) B«*©Wl»'MI*-fc*W*i" ,z: * , * t ** ,je 
**fc*U R»©Wft* (•) BWRWfc**^ ^ 

iuaB^fc** **»* fc " l '' r 

40 *»©«*&<* (x) -e*3ivrv*5. B5o^57*6 

[4, ^©JjcS«'l-l*:l--C^10%« ;!,I1L '" cv ' 5 ^' !:dS 
fiP^^ 1 0 0 v©fWb«JE-c«fe^ SR a 5 4 
d>^»Ra 5 8fc^7%©iiiIlSr*U, 10 5V© 

fflWff1?Ra57KR8 64i»l 2%©H»n£z5 

J: 5 fc, 10 5 V©f^«Jllff ^ «*©«t«»K 
*5ttSH3t^^9 7 1 m/WT?*>6©K#U 

K©^*« < t^-l3v^-T:^4, 1 o 5 1 m/w©tt*^b, « 

50 jKfcJfc^-C 8 %©*I*P fc 4 o r V ^ 5 n fc * *. 
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[003 2] 07©^?7(^ j£*&70W=&r#U #« * 
tgf*UZ.&t)3 0 5 (mbar) (D^-fe/^fcl 

8. 4 hy ^t^ttotbHAT^ 
# A 3 Omg t L-C**S^"CVN6»«rfc 

5U\ 7 5 0 p pmOMgO#WlOSftfc7/w5 t«»E> 
jai^©*?^**^***-**** 1 " 

yv) ic;m^a>fc9©®Ttf 5 ^;ft>5o &«*T©#I!i 
*M*>9 0 0 0H#fBm. ***** 

^ «»**©««>*«** 2 '-*" e ^ TU " ,:v ' 

S„ r;h-t-*fU 4 0 Op pm©Z tO,, 200 pp 
m ©MgO, at/2 0ppm®Y ! O ! «a^^ 
y b y *A*rfttr*9 5 y **»&jfc6#*fl©*? 5 y 

[0 0 3 3] ^rafci****®*** 1 ** 1912 

^frt-x i00~800ppm©MgO O^iMi^fi:© 
MgOiflS*. «^rf^^*^^AOlgWB) > 2 00 
~i 200ppm<OZrO, «EV*tt3*©Z r O.I& 
gift:) , &t*10~300p pmCY, O, (£V>r±3 

(PSZ) *mkUTW!lPS*i/5ik« i a*UV\ 

©5H*<*M»*U ^©ritJWfrfc^MIMSfcU 

7 0 0 •ca±©**#H»T, <t 0 * L < BXffiTR: 

[0 0 3 4] *»#©«HilSfc*si'''t'» MgO*fW8 

asfc*. r »&*£*© io%wre*> 

5 0 0 ppmTfcofc^ 3»*bfc«**r©*«** 

|:#ftt5MgOi« s 4 5 5 p pmtV^*&t>fc5. 



[0 0 3 5] *^«fcJS*?5y*Ji^©W*** 

W7M>*. :o^^^K7ym tfft&©J: 

MgO, ZrO„ stJ^o^m&n^fcT 
* 5 3 ft*.*? 5 y ^Kttl-Srff^-C^^ 

^©SWMfrtfcrt, aas^ib-tr/i^^ 
^j:LtM> JErb-C^S©^^?^ K, h 
JJA/Mi^yfl*. »*U<i43!7'fb-7-by 9 * <^ 

[Hffl©«**»Wl 

[0 1 ] 5 b y * A»WT©-«*9> 

►> ^-cjj*i-*WBiW0"?*>So 
[HZ] ;^Wlc±5-fc?5y*#«**r#-*'**ff"** 
b y ^A»WTfclt*©3»«F«r*+S»Wri: 

-e, ^tti^^^^i-siiiTfe^^©^^^^ 1 '^^*^ 

[@3] ^W^J:**??*******"*" 6 * 8 ^ 

b y 5rASttfft«©»tf^5WT^M 

-e, flnd«HBPi#^*3ft3K©«flsftW*i'fc**** 1 ' 

[04] 5 y^B****"*" 6 *^ 

b y ^ J t>»««-t«*©»«t^*^^^ m * ri: ^ M 
[B15] looewfcttl^ 400 ^* 1 " 5 

[06] 1 0 0 l$mti«©ffl*^ 4 0 0W«:#t5 

*&m-xzft&i- h y «7^«*rt#*©^®«-t © 

[07] «i^il^aS»7 0W**+*#*W-«fc* 
[»*©»«] 

j ^ 2 *afc&*n£ 

3 4 mWHM&^Wir 

7 8 ** 

9 t???^?^ 10 
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(5i)int.ci.« mm* ffwmm* fi *m**mm 

H 0 1 J 61/34 E 

C 




%.<&m> ^mfiimmMmvs 2 #56-?- a 
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(72)3&8>3=f y*-fv-t- 

K-f y3t##ftH ?4 13125 s<jv 

ywab^— fe 71 -^-w^— 13 

K-fy»^J*fPB x-f 14163 ^/v 

y yfaiy</l/i'a F7~t 27 



